Expression of biologically active human interferon alpha 2 in Aloe vera.
Methods necessary for the successful transformation and regeneration of Aloe vera were developed and used to express the human protein, interferon alpha 2 (IFNα2). IFNα2 is a secreted cytokine that plays a vital role in regulating the cellular response to viral infection. Transgenic plants were regenerated from callus cultures initiated from zygotic embryos. Expression of the IFNA2 transgene in transformed plants was confirmed by RT-PCR and IFNα2 protein was detected by immunoblot analysis. Human A549 cells treated with transgenic aloe extracts for 6 h induced expression of the interferon stimulated gene 54, indicating activation of the IFN signaling pathway. The biological activity of the aloe produced IFNα2 was assessed using an antiviral assay with A549 cells treated with extracts from both the rind and pulp fractions of the shoot and subsequently infected with the lytic encephalomyocarditis virus. The highest level of activity attributable to recombinant IFNα2 was determined to be 625 IU/mg of total soluble protein (TSP) in the rind and 2,108 IU/mg TSP in the pulp. Two daughter plants that vegetatively budded during the course of this study were also confirmed to express IFNα2. These results confirm that Aloe vera is capable of expressing a human protein with biological activity, and that a secreted protein targeting the apoplast can be detected in the pulp fraction of the plant.